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Description 

Field of the Invention 

[0001 ] The present invention relates to a gelling agent 
comprising an agar-modified gelatin, particularly a mod- 
ified gelatin gel which gels without strict control of con- 
dition such as cooling and staying. The present inven- 
tion also relates to a gelled food product where liquid 
food components such as stock and soup of oden, won 
ton, etc., are gelled with a gelling agent. The present 
invention further relates to a method for forming agelatin 
gel and a method for controlling a remelting temperature 
of a gelled gelatin. 

Prior Art 

[0002] It is generally required that food products con- 
taining solid components and liquid components such 
as oden, won ton, daily dishes etc., are contained in a 
sealed container for transportation and storage to avoid 
a leak of the liquid components. However, such a sealed 
container is often broken during transportation. When 
the solid components are swollen in the liquid compo- 
nents in the container for a long period, they are gradu- 
ally degraded and deformed. There is a problem in con- 
ventional food products containing solid components 
and liquid components that their taste is spoiled during 
transportation and storage. 

[0003] To prevent breaking of container and leak of 
liquid components, Japanese Patent Public Disclosure 
(Kokai) No. 34384/87 discloses a gelled oden which is 
produced by solidifying the liquid components of oden 
with a gelling agent such as gelatin, more precisely by 
adding the gelling agent such as gelatin to the liquid 
components of oden to form a gel of the liquid compo- 
nents. The gelled oden solves the above problems and 
has many advantages, for example, it becomes easy to 
handle after production. JP-A-61-291 648 discloses 
mixtures comprising gelatin and ayas which are dred pri- 
or to use as a gelling agent. 

[0004] Unlike other gelling agents which readily gel at 
a gelling temperature, a pure gelatin only gels under a 
restricted condition i.e. cooling at a low temperature and 
staying for a predetermined period. There are several 
problems in use of gelatin, which gels slower and should 
be handled carefully in the process steps and transpor- 
tation. For example, careful temperature control is re- 
quired. 

[0005] A gelled gelatin can not be used as a gelling 
agent again. Additionally, a gelled gelatin has a lower 
remelting temperature. For example, some gelatin 
remelts at a temperature over 15 °C and becomes sol 
at 20°C to 25°C. Careful temperature control is impor- 
tant during transportation of gelatin. 
[0006] A gelled oden is now commercially available 
and consumers heat it with an electromagnetic cooking 
machine such as a microwave oven. When the heating 


is insufficient, the temperature of the food is still lower 
than the temperature suitable for eating. When the 
gelled oden is excessively heated, the food becomes 
dried and spoiled. 

5 [0007] It is generally hard to determine an appropriate 
heating time for a microwave oven. Even if the same 
time and temperature are set, actual heating condition 
varies depending on the selected oven and its manufac- 
turer. Considering this, containers having a function to 

10 indicate the termination of cooking are sold. 

[0008] It is object of the present invention to provide 
a gelling agent comprising an improved gelatin which 
gels under the condition that a conventional gelatin 
maintains its melt state and does not start gelation, and 

15 remelts when heated to its remelting temperature. It is 
also an object of the present invention to provide a 
gelled food product which remelts the liquid components 
when heated to a temperature suitable for eating. 

20 Disclosure of the Present Invention 

[0009] The above objects are achieved by providing 
the present invention, which is a gelling agent compris- 
ing agar and gelatin which rapidly gels at a temperature 

25 below 1 0 °C and remelts at 20 to 80°C, preferably 30 to 
80 °C . The present invention also provides a food prod- 
uct comprising such a gelling agent and a foodstuff. 
[0010] Examples of the gelled food products include 
a gelled won ton which is produced by forming won ton 

30 soup gel with the gelling agent comprising 2% by weight 
of gelatin and 0.08% by weight of agar, and a gelled 
oden which is produced by forming oden stock gel with 
the gelling agent comprising 2% by weight of gelatin and 
0.1 % by weight of agar. 

35 [0011] Gelatin is frequently used as a gelling agent for 
a liquid material since it easily remelts to be a sol having 
preferable functions. However, pure gelatin only gels 
under a strictly-controlled condition, for example cooling 
below 1 0°C and staying for a predetermined period. On 

40 the other hand, pure agar which needs not such a strict 
control of time and temperature only gels firmly in a con- 
centration of 0.5% or more and does not gel in a con- 
centration of 0.1% or less. 

[0012] The present inventors have found that liquid 
45 materials can rapidly gel without staying after cooling by 
addition of a gelling agent comprising gelatin and asmall 
amount of agar. 

[0013] The present invention is characterized by us- 
ing a gelling agent comprising gelatin and a small 

50 amount of agar instead of the conventional gelatin so- 
lution for gelation of liquid materials. The present inven- 
tion needs no staying after cooling and achieves rapid 
gelation of the liquid materials and remarkable improve- 
ment of productivity such as simplification of the process 

55 steps. 

[0014] Gelatin which is hard to gel under simple cool- 
ing and need staying after cooling for gelation even 
forms a firm gel rapidly below 10 °C provided that the 
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gelatin is modified with agar according to the present 
invention. The remelting temperature of the gelled food 
product comprising the gelling agent rises to the range 
of the remelting temperature of gelatin to the remelting 
temperature of agar. Accordingly, the gelling agent of 
the present invention does not remelt when stayed in a 
warm condition for a short time. 
[0015] The gelling agent of the present invention dif- 
fers from unmodified gelatin on the point that the former 
rapidly gels without staying. The gelling agent of the 
present invention is particularly useful for pasta and 
noodles such as won ton, Chinese noodle, udon (Japa- 
nese noodle) since excessive swell in the liquid compo- 
nents which spoils their taste can be avoided. The gel- 
ling agent of the present invention can also eliminate a 
strict control of various conditions during transportation 
by a conveyer. The gelling agent of the present invention 
can avoid leak of the liquid components and stick of 
them to the cap and container by vibration. 
[0016] When the gelling agent of the present invention 
comprises for example 1% to 5% by weight of gelatin, 
agar can be preferably added thereto in an amount of 
0.3% or less, more preferably 0.01 % to 0.2% by weight, 
still more preferably in the vicinity of 0.1% by weight. 
When more than 0.3% by weight of agar is added, the 
resultant composition has little functions of gelatin gel 
and melt near the melting temperature of agar. When 
less than 0.01 % by weight of agar is added, the resultant 
composition is almost the same as unmodified gelatin. 
When 0.2% by weight or less, more preferably the vicin- 
ity of 0.1% by weight of agar is added, a preferable gel- 
ling agent can be obtained which can form such a firm 
gel as an unmodified gelatin gel and remelts at a tem- 
perature of 30°C to 80°C. Such a preferable gelling 
agent is different from unmodified gelatin and agar. 
[001 7] The concentration of gelatin can vary depend- 
ing on the kind of gelatin and food ingredients, consist- 
ency of the mixture of food and the gelling agent, desired 
gel strength of the food product and others. The con- 
centration of gelatin is not limited to 1% to 5% by weight 
exemplified above. 

[0018] It has been found that a significant curve is 
formed in the graph of the remelting temperature against 
the concentration of agar with regard to the composi- 
tions having a constant gelatin concentration and vari- 
ous agar concentration. Such a graph can be obtained 
by preparing various gelling agents having various agar 
concentrations and measuring remelting temperature of 
these gelling agents. Based on the graph the remelting 
temperature can be estimated from the gelatin concen- 
tration and the agar concentration. Thus, a gelling agent 
having a desired remelting temperature can be easily 
produced. 

[0019] Fig. 1 shows a graph of the remelting temper- 
ature against the agar concentration where the gelatin 
concentration in the gelling agent is 2% by weight. Fig. 
1 indicates that the remelting temperature gradually ris- 
es as the agar concentration increases. Based on the 


graph, anybody can easily determine the agar concen- 
tration in the gelling agent corresponding to a desired 
remelting temperature. 

[0020] The gelling agent having a predetermined 

5 remelting temperature is useful as an indicator. Use of 
the gelling agent enables the production of a food prod- 
uct which remelts at a desired temperature. 
[0021] The gelling agent described above can be 
used in food products. When the gelling agent of the 

10 present invention comprises for example 1% to 5% by 
weight of gelatin, agar can be preferably added thereto 
in an amount of 0.3% or less, more preferably 0.01% to 
0.2% by weight, still more preferably in the vicinity of 
0.1 % by weight. When more than 0.3% by weight of agar 

15 is added, the resultant composition has little functions 
of gelatin gel and melt near the melting temperature of 
agar. When less than 0.01% by weight of agar is added, 
the resultant composition is almost the same as unmodi- 
fied gelatin. When 0.2% by weight or less, more prefer- 

20 ably the vicinity of 0.1% by weight of agar is added, a 
preferable gelling agent can be obtained which can form 
such a firm gel as an unmodified gelatin gel and remelts 
at a temperature of 30 °C to 80°C. Such a preferable 
gelling agent is different from unmodified gelatin and 

25 agar. 

[0022] The present invention can provide a gelled 
food product having a remelting temperature which is 
suitable for eating. Consumers can heat such a gelled 
food product until the remelting is completed to easily 

30 obtain a heated food suitable for eating. Excessive heat- 
ing and insufficient heating can be-avoided. The tem- 
perature suitable for eating can be generally determined 
based on the food ingredients contained in the food 
product, for example 70°C to 80°C for oden and 60°C 

35 to 70°C for soup. 

[0023] In an embodiment of the present invention, the 
gelled food product is a gelled won ton which is pro- 
duced by adding a gelling agent comprising 2% by 
weight of gelatin and 0.08% by weight of agar to won 

40 ton soup for gelation. Consumers can prepare a won ton 
soup at about 65 °C by heating the gelled won ton until 
the remelting at about 65°C is completed. Excessive 
heating and insufficient heating can be avoided. In the 
production of the gelled won ton, gelation is completed 

45 more rapidly and accordingly the skin of the won ton is 
not subject to excessive swell and unacceptable tear. 
[0024] In another embodiment of the present inven- 
tion, the gelled food product is a gelled oden which is 
produced by adding a gelling agent comprising 2% by 

50 weight of gelatin and 0.1% by weight of agar to oden 
stock for gelation. Consumers can prepare oden stock 
at about 70 °C by heating the gelled oden stock until the 
remelting at about 70 °C is completed. Excessive heat- 
ing and insufficient heating can be avoided. 

55 [0025] A gelled food product having a desired remelt- 
ing temperature can be produced by ascertaining the 
relations between concentrations of gelatin and agar 
and remelting temperature, determining the concentra- 
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tions of gelatin and agar corresponding to the desired 
remelting temperature, adding gelatin and agar in the 
determined concentration to the liquid components of 
the food, heating the mixture to melt the added gelatin 
and agar, and cooling and solidifying the gelatin solution 
alone or with other ingredients in a desired container. 
[0026] Any gelatin and agar can be used in the 
present invention provided that they are wholesome and 
safe. They may be purified or non-purified. When non- 
purified materials are used, the concentrations of the 
materials can be determined by examining the relations 
between the concentrations of these materials and 
remelting temperature as described above. 
[0027] General foods have a pH which does not ad- 
versely affect the function of gelatin and agar. However, 
pH of the foods may be adjusted. If necessary, the con- 
centrations of gelatin and agar may be determined 
based on the relations between the concentrations of 
gelatin and agar and the liquid components of the food. 
[0028] The produced gelled food product can be con- 
tained in a container with a sealable lid, which are made 
of a synthetic resin, aluminium or others. It may be con- 
tained in a sealed bag provided that it is moved to an- 
other container before heating. 

Example A: Measurement of remelting temperature 

[0029] To a solution comprising 2% by weight of gel- 
atin (AB-320 manufactured by Miyagi Chemical) was 
added agar (1st grade manufactured by Wako) in an 
amount of 0, 0.01 , 0.05, 0.075, 0.1 , 0.2, 0.4, 0.6, 0.8 or 
1 .0% by weight to form a gelling agent. Each of the gel- 
ling agent was poured into a glass tube having 5mm di- 
ameter and small air bubbles are trapped in the bottom 
of the tube. The tubes are cooled in an ice water for 30 
minutes. 

[0030] The tubes containing the gelling agents are 
gradually warmed in water at 15°C and then heated by 
1 °C/min. The temperature where the small air bubbles 
rise to the surface was recorded as remelting tempera- 
ture. 

[0031] The result is shown in Fig.1 wherein the trans- 
verse axis denotes concentration of the added agar and 
the longitudinal axis denotes remelting temperature. 
Fig. 1 indicates that the increase of the melting temper- 
ature of the gelling agent is almost proportioned to the 
increase of the agar concentration in the range of 0.01 % 
to 0.2% by weight. As the agar concentration increases 
over 0.2% by weight, the gradient gradually decreases 
to reach the remelting temperature of agar. 
[0032] A gelation solution prepared by adding a small 
amount of agar to a solution comprising 1 -5% by weight 
of gelatin can also form a firm gel in the same manner 
described above. The firm gel remelted to form a desir- 
able gelatin solution which was hardly viscous. 
[0033] The gelation temperature of the gelling agents 
is higher than that of a pure gelatin solution. When the 
temperature of the gelling agent reaches at the gelation 


temperature, the gelling agent gels without a staying 
step as is required by gelation of a pure gelatin. It is ex- 
pected that the gelling agent can remarkably improve 
the productivity of food products. The gelling agent is 
5 particularly useful for food products containing an ingre- 
dient which is easily dissolves and swollen when im- 
mersed in liquid components for a long period, for ex- 
ample pasta and noodle such as won ton, Chinese noo- 
dle and udon (Japanese noodle). 
w [0034] The remelting temperature of the gelled liquid 
components formed by the addition of a predetermined 
amount of gelatin and agar can be estimated by Fig. 1 . 
Accordingly, a food product having a desired remelting 
point can be produced by determining the concentra- 
15 tions of gelatin and agar corresponding to the desired 
remelting point, adding gelatin and agar to liquid food 
components in the determined concentrations, heating 
the mixture to dissolve the gelatin and agar in the liquid 
food components, cooling and solidifying the mixed so- 
20 lution or the mixed solution with other food ingredients 
in a desirable container. The relations between the 
remelting temperature and the agar concentration vary 
depending on the kind of gelatin, concentration of the 
gelation, the kind of agar, concentration of the agar to 
25 some extent. 

Example B: Production of gelled won ton 

[0035] To 1000ml of chicken soup were added 50ml 
30 of soy sauce, 8g of table salt, 3g of monosodium gluta- 
mate and a small amount of pepper. Then, 20g of gelatin 
(Gelatin 21 g manufactured by Nitta Gelatin) and 0.8g of 
powdery agar were added and swollen and the resultant 
mixture was heated at 90 °C to dissolve the gelatin and 
35 agar. 

[0036] A minced meat with salt and pepper was 
wrapped with a skin of won ton to prepare won ton, 
which was steamed at 85°C and cooled. The above pre- 
pared soup (200ml) in which gelatin and agar dissolved 

40 was added to six pieces of the won ton contained in a 
synthetic resin container and the mixture'was cooled for 
gelation. As the temperature of the mixture fell down to 
about 15°C, gelation of the liquid components began. 
As the temperature reached at 1 0 °C, the liquid compo- 

45 nents completely gelled to form a gelled won ton. For 
comparison, won ton with a pure gelatin containing no 
agar was cooked in the same manner but no gelation of 
the liquid components occurred at 1 0°C. 
[0037] The gelled won ton was heated in a 500W mi- 

50 crowave oven for domestic use until the liquid compo- 
nents remelted. The remelting temperature was 65 °C 
which is suitable for eating. The skin of won ton was not 
subject to an unacceptable swelling and deformation 
and the cooked skin was elastic and tasty. 

55 

Example C : Production of gelled oden 

[0038] To 1000ml of oden stock were added 20g of 
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can be avoided. 


Claims 

5 

1. Use of a composition comprising agar and gelatin 
wherein said composition rapidly gels at a temper- 
ature below 10 °C and remelts at a temperature of 
20 °C to 80 °C, as a gelling agent. 

10 

2. The use of claim 1, wherein said composition 
remelts at a temperature of 30 °C to 80 °C. 

3. The use of claim 1 , wherein said composition corn- 
's prises gelatin and agar In a ratio of 5:0.01 to 1 :0.3. 

4. The use of claim 1 , wherein said composition com- 
prises gelatin and agar in a ratio of 5:0.01 to 1 :0.2. 

20 5. A food product comprising food ingredients and a 
composition comprising agar and gelatin of Claim 1 . 

6. The food product according to claim 6 which com- 
prises 1% to 5% by weight of gelatin. 

25 

7. The food product according to claim 6 which com- 
prises 0.01 % to 0.3% by weight of agar. 

8. The food product according to claim 8 which com- 
30 prises 0.01 % to 0.2% by weight of agar. 


gelatin (AB-320 manufactured by Miyagi Chemical) and 
1 g of powdery agar. The mixture was stayed for 1 0 min- 
utes to be swollen and heated at 85 °C to dissolve the 
gelatin and agar. 

[0039] Japanese radish, taro, konjak, chikuwa (Japa- 
nese fish paste cooked in a bamboo-like shape), fried 
fish balls as oden ingredients were dipped in a hot water 
and boiled in a stock. Vegetables were cooked and 
boiled in water and then in the stock. These oden ingre- 
dients and vegetables were put in a styrol container and 
250ml of the above-prepared oden stock containing gel- 
atin and agar was added to the container. The mixture 
was cooled for gelation. As the temperature fell down to 
about 15°C, gelation of the liquid components began. 
As the temperature reached at 10°C, the liquid compo- 
nents completely gelled to form a gelled oden. For com- 
parison, oden stock with a pure gelatin containing no 
agar was cooked in the same manner but no gelation of 
the liquid components occurred at 10°C. 
[0040] The solidified oden was heated in a 500W mi- 
crowave oven for domestic use. When the liquid com- 
ponents remelted, the food product was taken out. The 
temperature of the product was 71 °C, which is suitable 
for eat. 

Industrial Applicability of the Invention 

[0041 ] The gelling agent produced by heating and dis- 
solving a composition comprising gelatin and a small 
amount of agar rapidly gels without strict control of the 
condition. When used for producing food products, the 
gelling agent can simplify the process steps and remark- 
ably improve the productivity. A firm gelatin gel can be 
rapidly formed by cooling the gelling agent, for example, 
below 1 0 °C. As the remelting temperature of the gelling 
agent rises to the range of the remelting temperature of 
gelatin to the remelting temperature of agar, the gelatin 
gel does not remelt when stayed in a warm condition for 
a short time. 

[0042] The food product having a desired remelting 
temperature can be produced by the steps of preparing 
various samples having gelatin and a small amount of 
agar, measuring the remelting temperature of the sam- 
ples to ascertain the relations between the concentra- 
tions of gelatin and agar and remelting temperature and 
determining the concentration of gelatin and agar in the 
food product to achieve a desired remelting temperature 
based on the relations. The remelting temperature of the 
food product can be adjusted by controlling the concen- 
trations of gelatin and agar. The gelling agent can be 
used as an indicator of the remelting temperature. Ac- 
cording to the method of the present invention, remelting 
temperature of the gelatin gel can be controlled and ac- 
cordingly remelting temperature of the food product 
comprising the gelatin gel can be controlled. If heating 
of the food product is stopped at the completion of the 
gelatin remelt, a hot food suitable for eating can be ob- 
tained. Thus, excess heating and insufficient heating 


9. The food product according to claim 6 which con- 
tains liquid components. 

35 10. The food product according to claim 6 which is 
oden, won ton, udon or Chinese noodles. 

1 1 . The food product according to claim 1 0 wherein the 
liquid components remelt at a temperature of 30 to 
40 80 °C. 


Patentanspriiche 

45 1. Verwendung einer Zusammensetzung, die Agar 
und Gelatine umfasst, als Gelierungsmittel, wobei 
die Zusammensetzung bei einer Temperatur unter- 
halb von 1 0 °C schnell geliert und bei einer Tempe- 
ratur von 20 °C bis 80 °C erneut schmilzt. 

50 

2. Verwendung gemaB Anspruch 1 , wobei die Zusam- 
mensetzung bei einer Temperatur von 30 °C bis 80 
°C erneut schmilzt. 

55 3. Verwendung gema3 Anspruch 1 , wobei die Zusam- 
mensetzung Gelatine und Agar in einem Verhaltnis 
von 5:0,01 bis 1 :0,3 umfasst. 
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4. Verwendung gemaG Anspruch 1 , wobei die Zusam- 
mensetzung Gelatine und Agar in einem Verhaltnis 
von 5:0,01 bis 1 :0,2 umfasst. 

5. Nahrungsmittelprodukt, umfassend Nahrungsmit- 
tel-lnhaltsstoffe und eine Zusammensetzung, die 
Agar und Gelatine gemaG Anspruch 1 umfasst. 

6. Nahrungsmittelprodukt gemaG Anspruch 5, das 1 
Gew.-% bis 5 Gew.-% Gelatine umfasst. 

7. Nahrungsmittelprodukt gemaG Anspruch 5, das 
0,01 Gew.-% bis 0,3 Gew.-% Agar umfasst. 

8. Nahrungsmittelprodukt gemaG Anspruch 7, das 
0,01 Gew.-% bis 0,2 Gew.-% Agar umfasst. 

9. Nahrungsmittelprodukt gemaG Anspruch 5, das 
flussige Komponenten enthalt. 

10. Nahrungsmittelprodukt gemaG Anspruch 5, das 
Odon, Won Ton, Udon oder chinesische Nudeln 
(Glasnudeln) darstellt. 

11. Nahrungsmittelprodukt gemaG Anspruch 9, in wel- 
chem die flussigen Komponenten bei einer Tempe- 
ratur von 30 °C bis 80 °C erneut schmelzen. 


Revendications 

1. Utilisation d'une composition comprenant de la ge- 
lose etde lagelatine en tantqu'agentgelifiant, dans 
laquelle ladite composition se gelifie rapidement a 
une temperature inferieure a 10 °C et refond a une 
temperature de 20 °C a 80 °C. 

2. Utilisation selon la revendication 1 , dans laquelle la- 
dite composition refond a une temperature de 30 
°Ca80°C. 

3. Utilisation selon la revendication 1 , dans laquelle la- 
dite composition comprend de la gelatine et de la 
gelose en un rapport de 5:0,01 a 1 :0,3. 

4. Utilisation selon la revendication 1 , dans laquelle la- 
dite composition comprend de la gelatine et de la 
gelose en un rapport de 5:0,01 a 1 :0,2. 

5. Produit alimentaire comprenant des ingredients ali- 
mentaires et composition comprenant de la gelose 
et de la gelatine selon la revendication 1 . 

6. Produit alimentaire selon la revendication 6, qui 
comprend 1 % a 5 % en poids de gelatine. 

7. Produit alimentaire selon la revendication 6, qui 
comprend 0,01 % a 0,3 % en poids de gelose. 


8. Produit alimentaire selon la revendication 8, qui 
comprend 0,01 % a 0,2 % en poids de gelose. 

9. Produit alimentaire selon la revendication 6, qui 
5 contient des constituants liquides. 

10. Produit alimentaire selon la revendication 6, qui est 
de I'oden, des raviolis chinois (won ton), de I'udon 
ou des nouilles chinoises. 

10 

11. Produit alimentaire selon la revendication 10, dans 
lequel les constituants liquides refondent a une 
temperature de 30 a 80 °C. 

15 
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